Balloon dilatation is increasingly used to treat elderly patients with aortic valve stenosis.1-3 The cardiovascular response to the repeated inflations and deflations of the balloon is complex. Transient circulatory obstructions cause considerable changes in left ventricular load. In addition, ischaemia and reperfusion may have a direct and potentially injurious effect on the myocardium. Brief obstruction of a coronary artery is known to result in characteristic abnormalities in regional wall motion.' The aim of this study was to examine whether there are similar global myocardial reactions in the left ventricle during balloon dilatation of the aortic valve.
Patients and methods
We studied 10 consecutive patients (four men, six women; median age 76 years (range 72-87 years)) who underwent balloon dilatation of the aortic valve. All had clinical, electrocardiographic, radiological, and echocardiographic findings indicating severe stenosis of the aortic valve. Three of the patients had coexistent aortic valve incompetence that was considered to be haemodynamically insignificant on the basis of physical examination. None of the patients had primary mitral valve disease. Open heart operation for aortic valve stenosis was considered inappropriate because of the patient's advanced age or coexistent disease.
INVASIVE PROCEDURE
A 7 F pigtail catheter was introduced percutaneously into the femoral artery and advanced to the ascending aorta and on to the left ventricle with the aid of a guide wire. The peak gradient over the aortic valve was calculated as the difference between peak left ventricular systolic pressure and peak systolic pressure in the ascending aorta. The guide wire was used to replace the pigtail catheter by a Meditech 15 mm (3-4 cm) balloon catheter. The aortic valve was dilated with the centre of the balloon at the level of the aortic valve, which was apparent from the calcifications seen by fluoroscopy. The (fig 2) . Thus the increase in left ventricular load remained constant while the balloon was kept inflated. Increased afterload doubtlessly contributed to the left ventricular response when the balloon was kept inflated. However, the timing and character of the wall motion abnormality were compatible with the concept of subendocardial ischaemia as a determinant of the development of hypokinesia and akinesia during the balloon obstruction. This hypothesis is supported by the recent demonstration by catheterisation of the coronary sinus of transient low flow ischaemia during balloon inflation. '6 The response of the left ventricle to deflation of the balloon included transient hyperkinesia of the left ventricular walls that reached a maximum 40 s after the start of deflation.
There was no significant change in the left ventricular diameter at end diastole. Deflation of the balloon led to a reduction of the left ventricular afterload. A decrease of peripheral vascular resistance is likely to occur at the same time. Cardiac output was not monitored in this study but a reduction in peripheral vascular resistance was recognised in studies of declamping after aortic surgery. ' The variation in fractional shortening was further analysed to obtain a clearer idea of the time course of the myocardial response to inflation and deflation of the balloon (fig 3) . To limit the number of measurements, the analysis was confined to two patients. Their Figure 3 indicates that there was no reduction of fractional shortening during filling of the balloon Figure 3 Fractional shortening (median and range) recorded every fig 3) . Therefore, partial obstruction of the aorta during emptying of the balloon cannot be regarded as a likely explanation of the delay of maximum wall motion hyperkinesia (fig 3) . Furthermore 
